Protection of glutathione S-transferase from bilirubin inhibition.
Inhibition of the enzyme activity of glutathione S-transferase (GST) by a physiological concentration of bilirubin was studied using various substrates. When rat liver cytosol was used as an unfractionated GST, its GSH-conjugation activity toward 1-chloro-2,4-dinitrobenzene was decreased to one-half by bilirubin, while the activity toward 1,2-dichloro-4-nitrobenzene, p-nitrobenzyl chloride, or 1,2-epoxy-(p-nitrophenoxy)propane and also the non-selenium dependent GSH-peroxidase activity toward cumene hydroperoxide (CHPx activity) were hardly affected under the same conditions. In contrast, bilirubin inhibited each of the purified GST isozymes and no remarkable difference in bilirubin inhibition was observed with any of the substrates tested. From the chromatographic analysis of the cytosol incubated with [3H]bilirubin, it was found that a major part of the added bilirubin binds to subunit 1 (Ya) of GST isozyme, leaving not only the conjugation activity derived from 3-4 type GST but also the CHPx activity of subunit 2 (Yc) quantitatively intact. The bilirubin inhibition of both the conjugation activity of GST 3-4 and the CHPx activity of GST 2-2 was prevented almost completely by addition of a 3-fold molar excess of GST 1-1. From these results, it was assumed that the enzyme activities of both 3-4 type GSTs and subunit 2 (Yc) were protected from the inhibitory action of bilirubin by the scavenger effect of subunit 1 (Ya).